The appearance of alpha-crystallin in relation to cell cycle phase in the embryonic mouse lens.
Specific protein synthesis in the embryonic mouse lens was studied by immunofluorescence with antisera to adult mouse lens or crystallin fractions. Positive reactions were first detected in a few cells of the lens cup 18-24 hr after contact between optic vesicle and presumptive lens ectoderm had been established. During formation of the lens vesicle a rapidly increasing fraction of cells produced crystallins. At the time of detachment of the vesicle from the surface all cells of its posterior wall showed immunofluorescence. After fiber elongation became distinct cells of the anterior epithelium began to fluoresce and shortly afterwards the entire rudiment produced crystallins. The early reactions were due entirely to the presence of alpha-crystallin. Reactions were restricted to the lens. Thus, in the mouse as in other species crystallins were detectable by immunofluorescence in vivo only after lens morphogenesis was well underway and only in the lens rudiment itself. Cells first synthesizing crystallins always had an elongated shape and their nuclei were in a basal position. A few hours later mitotic cells displayed fluorescence. Taking into account earlier found relations between cell morphology and cell cycle phase, this indicates that alpha-crystallin is first demonstrable in the S-or early G-2 phase of the cell cycle, and that the start of its synthesis does not preclude continued cell replication. It is interesting that the cellular location, cell cycle phase, and developmental stage, in which crystallins first appear, are comparable in mouse and chick embryo. Yet, entirely different proteins are involved: alpha-crystallin in the first, delta-crystallin in the latter. Implications of this for our understanding of lens induction are discussed.